Biochemical characterization and application of a new lipase and its cognate foldase obtained from a metagenomic library derived from fat-contaminated soil.
LipMF3 is a new lipase isolated from a metagenomic library derived from a fat-contaminated soil. It belongs to the lipase subfamily I.1 and has identities of 68% and 67% with lipases of Chromobacterium violaceum and C. amazonense, respectively. Genes encoding LipMF3 and its cognate foldase, LifMF3, were cloned and co-expressed in Escherichia coli. The highest hydrolytic activity of purified Lip-LifMF3 was at 40 °C and pH 6.5. Under these conditions, the highest activity was against tributyrin (1650 U mg-1), but it also had high activity against olive oil (862 U mg-1). It was stable in hydrophilic organic solvents (25%, v/v in water) with residual activity around 100% after 24 h. It also showed stability over a wide pH range (5.5 to 11) with residual activity above 80% after 24 h. Lip-LifMF3 was immobilized by covalent bonding onto Immobead 150P and by adsorption onto Sepabeads FP-BU. The latter preparation gave the best results, producing 94% conversion after 5 h for the synthesis of ethyl oleate and a 90% enantiomeric excess of the product (R)‑1‑phenylethyl acetate for the kinetic resolution of (R,S)‑1‑phenyl‑1‑ethanol. The results obtained in this work provide a basis for the development of applications of Lip-LifMF3 in biocatalysis.